Genetic expression of hexokinase and glucose phosphate isomerase in late-stage mouse preimplantation embryos: transcription activities in glucose/phosphate-containing HTF and glucose/phosphate-free P1 media.
In mouse and human preimplantation development, pyruvate is consumed preferentially during early embryogenesis; however, during the morula and blastocyst stages, glucose is the preferred energy substrate. Studies have suggested that the glycolytic enzymes, hexokinase and glucose phosphate isomerase, are important enzymes in glucose metabolism during these later stages of human and mouse preimplantation development. In order to investigate the genetic activities of these enzymes in late-stage mouse embryos developing in vitro, we analysed hexokinase and glucose phosphate isomerase transcription activities by qualitative RNA assays using reverse transcriptase-nested polymerase chain reaction amplification of individual mouse morulae and early blastocysts incubated in glucose/phosphate-free preimplantation stage one (P1) medium and glucose/phosphate-containing human tubal fluid (HTF) medium. We observed an increased incidence of hexokinase transcripts in the population of blastocysts compared with morulae, and differences in transcript incidence between early blastocysts developing in HTF medium and in P1 medium. In contrast, glucose phosphate isomerase transcripts were consistantly present in all embryos analysed, and appear to be constitutively expressed during late-stage mouse embryogenesis. The different activity patterns of the two glycolytic genes may reflect different mechanisms of gene regulation or differential transcript stability during the later stages of mouse preimplantation development.